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INTRODUCTION

S
troke is the clinical syndrome caused by neurological signs and symptoms developing due to rapid onset of focal cerebral dysfunction with a vascular cause and lasting more than 24 hours. Recurrent stroke is defined as a new cerebrovascular event which occurs after the stabilization of the previous stroke (1) . Risk of recurrence of the stroke varies depending upon the types of cerebrovascular diseases (CVD) and risk factors. Risk of recurrence in strokes is highest for all types of cerebrovascular diseases in the first year after the stroke and it decreases gradually over time (2, 3) .
Cerebrovascular diseases are one of the leading causes of death and disability and therefore they cause both individual and socioeconomic losses. Recurrent strokes increase the disability-mortality rates (1, 4) .
Systematic evaluation of stroke cases can help to identify risk factors and stroke etiologies better, to choose the appropriate treatments and to reduce the risk of recurrence of stroke. In this study, we aimed to compare data related to risk factors, types of strokes, etiologies and disability-mortality rates associated with stroke in order to predict strokes carrying the risk of recurrence.
MATERIALS AND METHODS
Patients with stroke who presented to Bakırköy
Research and Training Hospital for Psychiatry, Neurology and Neurosurgery between June 1, 2002 and February 28, 2003 were included into the stroke database in a consecutive and prospective manner.
Strokes were grouped as ischemic and hemorrhagic strokes. Furthermore both of them were grouped as first and recurrent strokes and also recurrent strokes were grouped in regards to the number of experienced strokes.
Risk factors were classified as hypertension (HT), diabetes mellitus (DM), hyperlipidemia, atrial fibrillation (AF), coronary artery disease (CAD), migraine, transient ischemic attack (TIA), family history of cerebrovascular accident (CVA), oral contraceptive use, smoking cigarette and alcohol consumption.
"Trial of ORG 10172 in Acute Stroke Treatment" (TOAST) classification was preferred in ischemic strokes to classify them etiologically (5) (0: Stroke due to largevessel atherosclerosis, 1: Cardioembolic stroke, 2: Stroke due to small-vessel atherosclerosis, 3: Unidentified cause of stroke, 4: Stroke due to more than one reason, 5: Stroke due to other known reasons).
Hematocrite, platelet, triglyceride, cholesterol, HDL, LDL, erythrocyte sedimentation rate, activated prothrombin time, prothrombin time tests were performed. When the further investigations were required, VDRL, TPHA, HIV, lupus anticoagulant, antiphospholipid antibodies, homocysteine, FANA, Protein C, Protein S, Factor Leiden V mutation, active protein C resistance, antithrombin III, fibrinogen and cerebrospinal fluid examinations were performed.
In order to determine the embolism resources, electrocardiography and transthoracic echocardiography were performed and in necessary cases transesophageal echocardiography was performed. Computed brain tomography and/or brain magnetic resonance imagining was performed in all of the patients.
Carotid and vertebral artery Doppler duplex ultrasonography was preferred in all patients and in necessary cases "digital substraction angiography" was performed as further examination. Predisease disability levels and postdisease disability levels of the patients were evaluated by using Rankin disability scale. The relations between these identified parameters were assessed and "Chi-square (÷2)" method was used for statistical analysis.
RESULTS
Seven hundred and fourteen patients with stroke diagnosis were included into the stroke database between June 1, 2002 and February 28, 2003 in a consecutive and prospective manner. Seventy-three patients were excluded from the evaluation due to TIA diagnosis and 10 patients due to venous infarction. Three hundred and thirty patients (52,3%) of remaining 631 patients were females and 301 patients (47,7%) were males. Mean age was 67.6 years in females (age range: 17-98), 54.9 years in males (age range: 14-93). The frequency of stroke was relatively higher in males among patients younger than 70 years old and statistically significantly higher in females among patients over 70 years old (p<0,001). Five hundred and thirty-seven of the patients (85,1%) were ischemic type strokes and ninety-four of them (19,9%) were Risk factors that affect recurrence in strokes hemorrhagic type strokes ( Table 1) .
The patients were grouped as first and recurrent strokes; 461 of them (73,1%) were first strokes and 170 of them (26,9%) were recurrent strokes. In both of first and recurrent strokes, numbers of patients were increased with advancing age. There was no significant difference between first and recurrent strokes regarding types of strokes.
When the types of strokes were evaluated, previous stroke in 119 (81%) out of 147 ischemic strokes was determined to be ischemic type and in 7 (4,8%) of them hemorrhagic type (p<0,001). Type of previous stroke was not determined in 21 (14.2%) of recurrent strokes. In 10 (43.4%) of recurrent hemorrhagic strokes, the previous stroke was hemorrhagic type and in 5 (21,7%) of them ischemic type (p<0,001). These results were HT was the most frequent and statistically significantly higher risk factor observed in the first and recurrent strokes (in both group p<0,001). The other risk factors were hyperlipidemia, DM, smoking cigarette and AF, respectively. AF frequency was increased with age (p<0.001) (Graph 1).
When the first and recurrent ischemic strokes were evaluated regarding stroke etiologies, unidentified cause of strokes, cardioembolic strokes and strokes due to large-vessel diseases were observed to be the leading causes in both groups, respectively. There was no difference between two groups regarding the ordering of strokes etiologies (Table 2) .
In recurrent strokes, the rates of unidentified cause of strokes (n=48; 32,7%) and cardioembolic strokes (n=46; 31,1%) were seen to be close to each other. But in recurrent strokes, while cardioembolic strokes were leading type (31,1%) in group with a previous stroke earlier, unidentified cause of strokes were leading type (40,9%) in group with more than one stroke earlier (Table 3) .
When the post-stroke disability levels were evaluated, advanced dependency and death were determined in 281 (61%) of first strokes and in 117 (68.8%) of recurrent strokes. There was no difference between two groups regarding the rates of disability and death. When all of the recurrent strokes were classified according to etiologic groups, the rates of disability and death were found to be significantly higher in unidentified cause of strokes and cardioembolic strokes (in both group p<0,001).
DISCUSSION
Cerebrovascular diseases are the leading causes of death following cardiac diseases and cancer. Moreover, they also cause to severe individual and socioeconomic losses by leading disability (4,6-9). Therefore, determination of predisposing factors and more effective treatment of high risk groups for this disease are important (10) (11) (12) .
Many studies show that stroke rates are higher in men compared to the women in premenopausal period (11, (13) (14) (15) . In our study, we observed that stroke rates in both gender were increased in parallel with advancing age. There was no significant difference between first and recurrent stroke groups regarding the age effect. These results are consistent with the literature (7, 11, 13, 14, 16, 17) . But the increase in stroke rate with age was marked in women over 70 years old and this was also statistically significant. This result is consistent with the high stroke rate observed in women over 64 years old and emphasized in Turkish Multicenter Stroke Study performed by Özdemir et al. in Turkey (18) . The rates of men with previous stroke (45%) were found to be lower in the study performed by Wiliams et al. In the study, this difference was explained by decreasing in number of older male population at risk due to the influence of the other lethal risks (11) . In our study, 85% of all strokes were ischemic types and 14,9% hemorrhagic types. There was no difference between first and recurrent strokes regarding type. When the previous strokes in recurrent strokes were evaluated, the previous strokes were ischemic types in 80,9% of the ischemic strokes and hemorrhagic types in 43,4% of the hemorrhagic strokes and these results were statistically significant. It was previously shown in Hisayama study that the most of strokes in Japan population recurred in the same type but the recurrence of lacunar infarction and intracerebral hemorrhage was variable (7, 10, (19) (20) (21) .
Hypertension was the most frequently encountered and statistically significantly higher risk factor in the first and recurrent strokes both in the first and recurrent strokes. This finding is consistent with the literature (2, 17, 22, 23) . The other risk factors were hyperlipidemia, DM, smoking cigarette and AF, respectively. AF was increased statistically significantly with age. And this result is similar to the finding in the study performed by Appelros et al. (13) . In our study, the cardioembolic strokes were the leading types of strokes in the women and we thought that this condition was consistent with this knowledge.
In the literature, the relation between risk factors and the recurrence of stroke shows considerable variation. According to Copenhagen study, recurrence is related with TIA, AF, male gender and HT. No significant risk factors were found in Rochester study (1) . In Barclay's compiler article, it is emphasized that the recurrence rate of stroke can be reduced by 30-40%. Again in the same article, it is stated that while hyperlipidemia is an important risk factor for the first stroke, its effect is not clear on the recurrent stroke. DM is correlated with especially recurrent strokes. The cardioembolic stroke risk in patients with AF was found to be 12% in each year in the study performed by Boysen et al. Xu et al., found that stroke recurrence was correlated with HT, AF and smoking cigarette in Chinese and getting under control these risk factors decreased the recurrence rates considerably. The higher recurrence rates in Chinese compared to Western populations were attributed by the authors to modifiable risk factors which were not got under control (2, 3, 11, 12, (22) (23) (24) .
When the etiological classification groups of ischemic strokes were evaluated, unidentified cause of strokes, cardioembolic strokes and strokes due to small vessel diseases were the leading type of strokes, respectively both in first and recurrent strokes groups. In many studies, the ordering of etiological groups showed different results in different countries. Cardioembolic strokes and unidentified cause of strokes were the leading type of strokes, respectively in the study performed in USA by Petty et al. (25) . Unidentified cause of strokes and cardioembolic strokes were the leading type of strokes in similar frequencies in the study performed in Turkey by Sümer et al. (26) . In RESQUE study, strokes due to small vessel diseases, strokes due to large-vessel atherosclerosis and cardioembolic strokes were the leading type of strokes, respectively (2). In the study performed by Kolomisky et al. in Europe, cardioembolic strokes and strokes due to large-vessel atherosclerosis were the leading type of strokes, respectively (17) . Kolomisky compared their study with Rochester and NOMASS cohort studies. Their results differed from the aforementioned studies and they correlated this condition with the methodological differences. An example given for these differences was the inclusion of strokes developed due to various procedures in Rochester study. The rate of these strokes was close to 31% and this group was in stroke group due to large-vessel atherosclerosis. Again in the same study, recurrence rates of strokes due to large-vessel atherosclerosis were also found to be correlated with different distribution of risk factors in observed population. HT was found to be higher in Rochester and NOMASS studies compared to their own study. The other potential cause of difference is the conduction of both studies (Rochester; 1985 -1989 1983 -1988 ) before 1990. Because early secondary stroke prevention was developed within last 10 years in USA and so risk factors were got under control partially (17) . Some of differences between the studies also arise from methodological differences of hospital based studies and population-based studies (17, 26, 27) . For recurrent strokes, again, unidentified causes of strokes are the leading type of strokes in subgroup with more than one stroke. Furthermore non-cardioembolic vascular risk factors in unidentified cause of strokes are relatively higher compared to the individuals experienced a stroke earlier. We also think that similar factors affect our results. Moreover, not completion of further tests of most patients due to socioeconomic reasons might have affected the rates of unidentified strokes in our study.
In letter to editor written by Cheung, it was stated that 77% of the cardioembolic strokes, 65% of nonlacunar noncardiembolic strokes, 58% of intracerebral hemorrhages and 48% of lacunar infarcts in the study performed by Yamamoto and Bogausslavky recurred in similar type with the first stroke (28) . In the study performed by Lovett et al., recurrence rate in strokes due to large-vessel atherosclerosis was found to be highest. (29) . The highest recurrence rate was found to be in cardioembolic strokes and the least recurrence rate to be in strokes due to large-vessel atherosclerosis at the end of 2 years follow-up performed by Kolomisky et al. Again in the same study, the authors found that the survival rates of the individuals with strokes due to small vessel disease were 3 folds higher than the survival rates of the individuals with cardioembolic strokes. With this result, they emphasized that TOAST classification could provide significant prediction for long-term survival (17) . When we evaluated the previous knowledge of the patients in our study, we found the recurrence trends of cardioembolic and unidentified cause of strokes and disability-death rates in unidentified cause of strokes to be high. Therefore, we think that TOAST groups can provide a limited prediction regarding the rates of stroke recurrence and disability and death.
According to the result of our study, we think that knowledge of etiologic group can help to predict recurrence of stroke and survival. Although strokes show some variations according to the population
